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The purpose of this review was to evaluate the bench
scale treatability study presented in the Draft Report,
RI/FS by G&M cOnsulting Engineers, March 4, 1988.

The bench scale treatability study at Avtex Fibers, Inc.
was conducted to determine whether the existing waste
water treatment plant . (WWTP) would be able to treat the
recovered ground waters .and viscose~basin fluids. Three
.-(3) bench scale units were used to simulate conditions at
- the existing reactors in the WWTP: one control, one fed
"with 5% ground water (TR1l) and one fed with 2.5% ground
water (TR2). Samples of the influents and effluents from
each reactor were cocllected from 9/2/87 ‘to 10/6/87 and
were analyzed by Avtex for the following parameters:

BOD iy pee Mixed Liquor Suspended
CcoD D Solids (MLSS)
Dissolved Oxygen B ' Mixed Liquor Volatile
PH . s sboeemes o n o Suspended Solids (MLVSS)
Zn Tenperature
Total Suspended SOIids . Flow
(Tss) . . Retention Time'
sludge Settling Rate Dissolved Oxygen Uptake

4. - - Rate (DOUR) .

'AR30381 |
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Samples collected and analyzed befofe 9/11/87 were not
considered in the evaluation.

Samples collected on 9/17/87, 9/23/87 and 10/1/87 were
analyzed by Cambridge Analytical Association (CAA) for
the following parameters:

Chloride Sulfata

coD TRN

Anmonia TOC

Total Phenolics Zn

Phosphate Carbon Disulfide
Sulfide

The inorganic data was vallidated by Weston accerding to
the National Functional Guidelines for Evaluating
Inorganic Analyses. Carbon disulfide was validated
according to the Region III Functional Guidelines for
Evaluating Organic Analyses. The QC criteria presented in
the RI/FS, Section 3, Quality Assurance/Quality Control
by G&M, January 1, 1987 was used to qualify data analyzed
by Avtex. Data was qualified and corrections made for
parameters found in Appendix A in the Draft Report RI/FS S
dated March 1988 and in the Field Investigation Summary
Document, Vol.l, dated February 1988. Values with quality
control results outside the control limits or
questionable results were qualified. (Refer to
Attachment A, Inorganic Data Validation, Appendix A and
Attachment B, Organic Data Vvalidation, Appendix A).

DISCREPANCIES THAT MAY EAVE AFFECTED @ & M’s EVALUATION
ERESENTED IN ITHE RI/FS DRAFT REPORT, APPENDIX A. MARCH 4.

Biochemical Oxvgen Demand (BOD), Page 27

BODg is a critical parameter for maintaining
conpliance with NPDES permit. The laboratory failed to
maintain the 20+° ¢ temperature specified in

Methods for incubating tha BOD samples. The
lab’s temperature range was 22-25°C.

Temperatures wera recorded only in the early part of

the test, 9/2/87-9/16/87. There wera no temperatures

recorded from 9/17/87-10/6/87. The utility of BOD

results is directly linked with adherence to the

defined test conditions. The direction in whikR B{a33 |72
(caused by deviating from conditions) changes cannot be W,

AR303812
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predicted because living crgcnism response is non-linear
and can be positive or negative. Although the QC passed,
it cannot be concluded that the sample results are

valid.

mmﬂmmuiu

Due to labcratcry errcr, the results were difficult to
interpret. After data validation by WESTON, several
values changed as presented in Attachment B, Organic Data
validation. The discussion found in Appendix A in the
Drgft Report RI/FS datcd March 1988, should be revised as
follows: i

In reference’ tc“tamples run on 9/23/87, page 42, it is
stated that there is a slight increase in ¢S, from
influent to the effluent of the control reac%o

. (CTR). This should be changed to: a slight

‘decrease in CS; from influent to the effluent of

the control reactor. .

In reference toykamples run on 10/1/87, page 44,
it stated that the effluent concentration was
. : lowered slightly’ in TR-1 and increased slightly in
\~/f TR-2. This should be changed to: The effluent
concentration was lowered slightly in TR-1 and
lowered significantly in TR-2.

nns...r.nss.'zﬁ-

The zinc values reported by Avtex are unusable based on
the way zinc was analyzed. (Refer to Attachment A).

Zinc data was validated using the Avtex laboratory
worksheets in Volume®III, Field Investigation Summary
Document, March 1988, . No instrument printout was
submitted nor was an explanation provided on how the data
was calculated. The reviewer concluded from what was
presented in the worksheets that the samples were diluted
four to ten times (4x to 10X) and were subsequently run
below the lowest standard concentration of the calibration
curve. The diluted 2n concentration levels were close to
the instrument noite.wg
The major discrepancies that have impacted G&M’s
conclusions are sumpmarized in Table I.

AR303813
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DIECREPANCIES THAT HAVE NEGLIGIBLE OR NO EFFECT ON G & M‘S
EVALUATION

The discrepancies and effects on G&M’s evaluation are
presented in Table II. -

TABLE 1X

'DISCREPANCIES THAT HAVE NEGLIGIBLE OR NO EFFECT ON G&M’s

pH

Dissolved
Oxygen

DOUR
Sludge

Settling
Rate

Bection in
Appendix A
of Draft

Report

Table I,
Page 11

Table 3,
Page 13

~ Table 4,
Page 20

Table 4,

Page 20

_EVALUATION

S .

Transcription
‘errors.

. {10/3/87,TR2)
"RCT and EFF data
interchanged.

~ (10/1/87,CTR),

RCT and EFF
interchanged.

Transcription
error found
for TR2,
8/20/87

‘Miscalculation

- for DOUR test,

9/15/87

“Unusally high
~_value for TR1,
" "TR2 ‘and CTR

(9/15/87)

Effect
on the
Evaluation Changes
None See p.Ald,
Attach.
A.
None See p.Al4,
Attach.
A.
None See p.Als,
Attach.
A.
Effect on See p.Al7,
the plot Attach.A.
appearance’
Fig 4,page 24,
but not the
evaluation.

This data was
rejected by G&M
and not included
in the plot
presented in Fig.
3,page 21.

: P
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TABLE II (Cont.)
Saction in
Appendix A Effect
of Draft on thea
Parameter Repoxt . - Discrepancies Evaluation Changes
Suspended Table 5, Calculation None See p.Als,
Solids Page 26 errors, high Attach.A.
blank value
and out of
_ contrel RPDs.
BOD & COD Table 6, Samples with None The mean
Page 29-32 duplicate values wers
analyses were changed to
averaged and values of
mean reported the orginal
by the laboratory. samples.
See p.A22
—25, Attacws/
A.

SUMMARY AND RECOMMENDATIONS
Caxbon Disylfide

There is limited amount of CS
the bench scale study.

data generated thoughout
Resulgs after ground water

addition showed some degree of CS, removal in the
reactor but there is not enough data to see a trend and
therefore, it is not possible to adequately evaluate
which groundwater/process wastewater ratio is effective
for treatment.

Since CS, is a major constituent of the ground water for
which treatment is considered, further testing may be
necessary before conclusions could be made. Ideally,
dilutions of samples should be performed, if necessary,
80 that the concentrations fall about mid-range of the
calibration curve of the instrument. Refer to Attachment
B, Organic Data Validation.
Nz
ARSCSC!S
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The zinc values obtained by CAA are not conclusive.

There is not enough data generated to see a trend.

As discussed above, the zinc results analyzed by Avtex
are unuseable. If Zn is an important parameter used to
evaluate the bench scale study, reanalysis should be
done, correcting problems cited in Attachment A,
Inorganic Data Validation. The main issue is that Zn was
ocverdiluted and analysed well Lbelow the concentration of the
lowest standard in the ¢alibration curve. Conclusion on
efficiency of the WWIP for zinc removal cannot be drawn
from results reported by both Avtex and CAA.

BoD

BOD is an important component used to measure the
effectiveness of the treatment plant and a critical
parameter for maintaining compliance with NPDES permit.
The BOD analytical results show that the BOD removal is-
significant before and after groundwater addition. There
is a slight decrease in the percentage of BOD removed
_ after groundwater was added ( TR1, from 75% to 74% ; and
\_/ TR2, from 76 to 66%), - The BOD concentration rose
eignificantly upon ground water addition (approximately
4x) which indicates that the ground water portion of the
feed contains high biochemically oxidizable constituents.
Even though the efficiency or & BOD removed remained high
with the addition of ground water, because of the high
BOD content in the influent, the BOD content in the
effluent was also proportionally high . Another
consideration that may have caused the BOD content to
rise in the effluent is the effect of increased pH as a
result of ground water addition. As indicated by G & M,
it may be helpful if a study on the potential impact of
the pH conditions was conducted. For instance, if pH conditions
had been neutral, an increase in the efficiency of biological
oxidation in the TR1 and TR2 reactors may result.

It should be noted, as discussed previously, that the BOD
analyses were conducted at temperatures higher than the
optimum specified by the method. For future studies it
‘18 recommended that the test should be conducted with the
correct incubation temperature.

AR303817
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WESTON

LIST OF ATTACHMENTS

I ATTACHMENT A - INORGANIC DATA VALIDATION
TABLE 1 - SUMMARY OF QUALIFIERS of CAA
" DATA SUMMARY AFTER DATA
VALIDATION |
TABLE 2 - SUMMARY OF QUALIFIERS ON
AVTEX DATA SUMMARY AFTER
DATA VALIDATION

TABLE 3 - CODES USED IN COMMENTS
COLUMN

TABLE 4 - GLOSSARY OF DATA QUALIFIER
: CODES

APPENDIX A - DATA FORMS

II. ATTACHMENT B - ORGANIC DATA VALIDATION
APPENDIX A - REVIEWER REPORTED RESULTS
APPENDIX B - SUPPORT DOCUMENTATION

Page 8 | u
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ATTACHMENT A

- INORGANIC DATA VALIDATION
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DATE: June 8, 1988
SUBJECT: INORGANIC DATA VALIDATION
SITE: AVTEX FIBERS FRONT ROYAL
]
FROM: MARY ANNA BABICH AND MILA JAVELLANA “
ESAT SENIOR INORGANIC DATA REVIEWERS
TO: DIANA BALDI
ESAT DEPUTY PROJECT OFFICER
THRU: GAIL DerUZzo OV
ESAT TEAM MANAGER
OVERVIEW .
The set of samples for Avtex Fibers analyzed by
Cambridge Analytical Association (CAA) and Avtex,
were not analyzed through the Contract Laboratory
Program Routine Analytical Services. The Table below is i
a list of the Parameters and number of samples analyzed
by CAA and Avtex.
CAA AVTEX
PARAMETER QUANTITY PARAMETER QUANTITY
Chloride 21 BOD 127
COD 21 coD 56
Ammonia : 21 Dissolved Oxygen 223
Total Phenolic 21 pH 223
Phosphate 21 Zn 117
Sulfide 21 Total Suspended Solids(TSS) 62
Sulfate 21 Mixed Liquor Suspended 30
TKN 21 Solids  (MLSS)
TOC 21 Mixed Liquor Volatile 30
Zn 21 Suspended Solids (MLVSS)
Temperature 226
Flow 226
Retention Tige 226
Dissolved Oxygen 76
Uptake Rate (DOUR)
Sludgas Settling Rate 53

2568A RIVA ROAD
SUITE 300

ANNAPOLIS, MD 21401 \/
PHONE: 301-266-9887

AR303320



Samples were collected on the following dates 9/17/87,
$/23/87 and 10/1/87 .and sent to CAAR for analysis. An
influent and effluent sample from each of the three
reactors and a field’ duplicate were collected. Bealow is
a list of the sample Ib's- :

'“TRl « influent
L effluent
~..TR2 - influent
a effluent
influent
- effluent

§.

‘9

Samples from the above locations were also collected
daily from approximately 9/2/87 to 10/6/87 and sent to
Avtex for in-house analysis.

To simplify the report the date of sampling is
. specified when data is qualified. All samples listed
above are effected unless specified.
| L

g s

All parameters were successfully analyzed in all
samples except for tlie following parameters:

Zn and BOD (samples collected 9/2/87 - 10/5/87,
analyzed by Avtex); Phosphate and Sulfide (samples
collected 9/17/87 and for sulfide only, 10/01/87).
Areas of concern with_respect to data usability are
listed according to the seriousness of the problem.
These 1nclude-_ e e ,

. ;7

TN

Samples collected on 9/17/87 were analyzed well beyond
the reguired holding times for the following parameters:

w.wm_mwm

Phosphate 48 hours 29
Sulfide .. = 7 days e 41

The date of analysis for sulfide samples collected on
10/01/87 was not reported. Therefore reported results
for these samples may be biased extremely low and are

gualified "L, AR3 038 2|
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All BOD sanmples analyzed bg Avtex were incubated at a
temperature range of 22-25YC which is above the
temperature specified in the method (20°C). Therefore,
all BOD data collected from 8/27/87 to 10/06/87 are
estimated and are qualified ®"Jv,

Samples collected 9/2/87 - 10/5/87 for Zn analysis and
analyzed by Avtex, were excessively diluted. This
resulted in samples being analyzed at levels well below
the concentration of the lowest standard in the
calibration curve. All reported values are estimated
and qualified "J" and the non-detected samples were
qualified "UJ".

MINOR ISSUES

The following parameters were analyzed by CA# shortly
after the required holding times:

Parameter Holding Time Days Delaved

Chloride 28 days 1
TKN 28 days 5
TOC 28 days 6.

Therefore, the reported results may be biased low. The
data for the following parameters and the corresponding
dates of sampling are qualified "L¥: chloride 9/17/87,
TKN 9/17/87 and TOC 9/17/87.

The field duplicates analyzed by CAA, CR-Effluent for
COD (49%) sampled on 9/17/87 and TR1-Effluent for TKN
(76%) sampled on 9/23/87, have a relative percent
difference of >20%. Therefore, all the reported data
for the above parameters and the associated sampling
dates are estimated "J". ‘

The BOD field duplicates analyzed by Avtex on the
following dates have a relative percent difference of
>20%:

CR-Effluent 9/16/87  (69%)
. TR1-Influent 9/17/87 (46%)

Alliaon reported data sampled on the above dates are
estimated and have been qualified "Jv,
AR303822
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The COD field duplicates analyzed by Avtex on the
following dates have a relative percent difference of

>20%: o L ‘
" qR2-Influent 9/14/87  (128%)
CR-Influent .  9/22/87 (24%)
TR1-Influent 9/25/87 (25%)

All COD reported data sampled on the above Qates are
estimated and have been qualified nIn.

A COD QC sample was not analyzed by Avtex on the
following dates: $/11/87 and 9/14/87. The COD data
analyzed on the noted dates have been qualified
estimated, "J". L _

The COD QC sample analyzed by Avtex on $/8/87 and

- 9/29/87 was below the 95% confidence interval. The
COD data analyzed on the above dates may be biased low.
Therefore, the data is qualified wpe, _

© The matrix spike reccvery for Zn analyses performed by
' \»/; Avtex were low (<85%) for samples run on the following
dates: 9/9/87 and 9/21/87 (80%), 9/25/87 (82%), 9/28/87
(78%), 9/30/87 (76%), 10/2/87 (64%) and 10/5/87 (77%).
The Zn values may be biased low. The matrix spike
recovery for Zn was high (>115%) for samples
analyzed on 9/11/87 (167%). The data may be biased
‘high. However 21l ‘data were qualifed "J" or "UJ"
because all sample were analyzed at concentrations well
below the lowest concentration of the standard curve.

The TSS blank values for sample analyzed by Avtex on the
following dates were ‘high: 9/2/87 (10 mg/L), 9/8/87

(11 mg/L) and 9/9/87 (3 mg/L). The TSS values of <5X
the blank values may be biased high and therefore, were
qualitied "B". Y .

Due to out of’ control relative percent difterence of
duplicate samples {RPD >15%), the reported results for
total suspended solids (TSS) analyzed by Avtex were
qualified "J" for samples collected on the following
dates: 9/23/87 (62%), and $/30/87 (45%).

Samples collected on 9/2/87 (31%), 5/8/87 (30%) and
9/9/87 (120%) also had out of control RPD but were
- gqualified "B" because of the high blank valneﬁaasazs
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Due to out of control relative percent difference of
duplicate samples (RPD >15%), the reported results

for mixed liquor suspended solids (MLSS), analyzed by
Avtex, were qualified "J" for samples collected on the
following dates: 9/03/87 (54%), 9/8/87 (72%), 9/10/87
(35%), 9/15/87 (29%), 9/29/87 (23%), and 10/6/87 (21%).
The nondetected values were gualified "UJ",

The MLVSS blank value for samples analyzed by Avtex on
9/8/87 was high (7 mg/L). The MLVSS values for samples
<5X the blank value may be biased high and therefore
were gualified "B",

Due to out of control relative percent difference of
duplicate samples (RPD >15%), the reported results of
mixed ligquor volatile suspended solids (MLVSS) analyzed
by Avtex were qualified "J" for samples collaected on the
following dates: 9/3/87 (40%), 9/8/87 (72%), 9/10/35
(35%), 9/15/87 (67%), 9/22/87 (17%) and 9/29/87 (20%).
The nondetected values were qualified "UJ". An exception
is sample TR-1, analyzed on 9/8/87, which was qualified
"B" due to the MLVSS value being <5x the blank value.

NOTES
The Zn data in Table 2 was recalculated by the reviewer to
reflect the concentration based on the actual instrument
readout. This is to correct the laboratory’s erroneous
procedures of calculating the Zn values which was to take
the actual instrument readout and multiply by the dilution

factor first. The resulting number was used to read 2n
concentration off the calibration curve.

QC samples are not available for dissolved oxygen, pH,
temperature, flow, retention time, dissolved oxygen
uptake rate and sludge settling rate. Therefore,
qualification/evaluation based on known performance is not
possible. Minor changes were made to the numbers on the
data summary due to transcription or calculation errors
made by the laboratory.

AR303824
o/
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The data forms found in Appendix A, that are used to
gqualify the bench scale treatability study were taken from
the following documents: ...

Page Number in .. .Name Of The Document Table

aAppendix A . .. . Has Iaken From
All Field Investigation, Summary Document

1fyb1ume I , February, 1988

Al4-18 ,A22-26 . .Draft Report, Feasibility study,
:Appendix A, Prepared by G & M,
‘March 4, 1988

Page Al19-21 and A27 are tables generated by the data
reviewvers. The data were taken from Avtex in-house
laboratory werksheets found in Field Investigation, Summary
Document, Volume III, February, 1988.

The data was reviewed according to the National Functional
Guidelines for Evaluating Incorganic Analyses.

INFORMATION REGARDING REPORT CONTENT

Tables 1 and 2 are summaries of qualifiers added to the
laboratory’s results during evaluation.

ATIACHEMENTS
TAEBLE 1 SUMMARY OF QUALIFIERS ON CAA DATA SUMMARY AFTER
.- DATA VAL;DATION . ;
TABLE 2 SUMMARY OF QUALIFIERS ON AVTEX DATA
SUMMARY AFTER DATA VALIDATION
TABLE 23 CODES USED IN COMMENTS COLUMN
TABLE 4 GLOSSARY OF DATA QUALIFIER CODES
APPENDIX A DATA FORMS
MT:bit : | AR303825
inorg#4/avtexprp -
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TABLE 1

SUMMARY OF QUALIFIER3 ON TEE CAA DATA SUMMARY
AFTER DATA VALIDATION

:
. NoN=
ROSITIVE DETEQTED
PARAMETER DATE SAMPLED YALUES YALUES BIAS COMMENT3*
c1” 9/17/87 L Low A
coD 9/17/87 g B (49%)
PO" 9/17/87 L Extremely J |
Low
s2- 9/17/87; L ' Extremely J
10/01/87 Low
TKN 9/17/87 L Low A -/
9/23/87 J B (76%) .
TOC 9/17/87 L Low A
* See explanation of comments in Table 3
AR303825
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SUMMARY OF QUALIFIERS ON AVTEX
IN-HOQUSE DATA SUMMARY AFTER DATA VALIDATION

" QUALIFIER
: R NON-
POSITIVE DETECTED |
RPARAMETER PAIE SAMPLED = YALUES JALUES BIAS COMMENTE#
BOD 8/27/87-10/6/87 J K
9/16/87 B(69%)
9/17/87 B(46%)
cob 9/11/87 J c
9/14/87 C&B(128%)
9/22/87 B(24%)
9/25/87 e , B(25%)
9/08/87 L Low D(86%)
9/29/87 : ' ' (e6%)
Zn 9/02/87-10/5/87  J uJ E
9/9/87, 9/21/87 Low F(80%)
9/25/87 : F(82%)
9/28/87 F(78%)
9/30/87 F(76%)
10/02/87 F(64%)
10/05/87 F(77%)
9/11/87 High G(167%)
TSS 9/02/87 B - H(31%),I
9/08/87 H(30%),2
9/09/87 H(120),I
9/23/87 J H(62%)
9/30/87 H(45%)
MLSS 9/15/87, J uJ. H(29%)
9/03/87 J H(54%)
9/29/87 H(23%)
10/06/87 H(21%)
9/08/87 H(72%)
9/10/87 _ H(35%)

r (1)
(o
€D

il &

N

R |
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TABLE 2 (Con’t.)

QUALIFIER
NON=-
POSITIVE DETECTED

MIvss 9/15/87 J us ' H(67%)
9/03/87 J ‘ H(40%)
9/10/87 H(35%)
9/22/87 H(17%)
9/29/87 H(20%)
9/08/87(TR-2,CTR) J H(72%)
9/08/87 (TR~-1) B H(72%),I

* See explanation of comments in Table 3 W,

AR303328 -
s N
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TABLE 3

CODES USED IN COMMENTS COLUMN

A = The analysis was pertormed shortly after the established holding
time. Therefore, the reported results may be biased low.

B = The field duplicate has a relative percent difference .
(% difference in parentheses) >20%. Therefore, the
reported values are estimated. ‘

C =3 QC sanple was. not pertormed during the analysis.
Therefore, the reported results are estimated.

D = The QC sample recovery was below the 95% confidence limits,
Therefore, the reported results may be biased low.

E = All reported values may be inaccurate because they were all
analyzed well below the concentration of the lowest standard in
the calibration curve. _All samples were excessively diluted.

F = Due to a low matrix spike recovery (% recovery in
—\L// parentheses), indicating a matrix interference or
laboratory specitic problem, the reported results may be
biased lJow. There is a possibility of false negatives for
nondetected values.

G = Due to a high matrix spike recovery (% recovery in parentheses),
indicating a matrix interference or laboratory specific problen,
the reported results may be biased high.

H = The laboratory duplicate analysis results were outside the
control windows (relative percent difference of >15%). The
reported results are estimated.

I = Due to samples <5X the blank value, the reported results
may be biased high. :

J = The analysis was performed well beyond the established
holding time. Therefore, .the reported results may be
biased extremely low.

K = The incubation temperature was above the 2o°c specified in

the method for analyzing BOD. The reported results are
estimated. r

¢ | ggsoaaze
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GLOSSARY OF DATA QUALIFIER CODES (INORGANIC)

TABLE 4

Page All

(confidence concerning presence or absence of compounds):

U

(NO CODE)

R

= Not detected. The associated number indicates
approximate sample concentration necessary to be

detected.
= Confirmed identification.

= Not detected substantially above the level reported

in laboratory or field blanks.

= Unreliable result. Analyte may or may not be
present in the sample. Supporting data necessary

to confirm result.

QUANTITATION
(can be used for both positive results and sample quantitation

= Analyte Present. Reported value may not be

accurate or precisae.

= Analyte present. Reported value may be biased
high. Actual value is expected to be lower.

= Analyte present. Reported value may be biased low.

Actual value is expected to be higher.

UJ = Not detected, quantitation limit may be inaccurate

or 1mprecise.

UL = Not detected, quantitation limit is probably

limits):
J
K
L
OTHER CODES

Q

higher.

= No analytical result.

AR303830



O ey

. APPENDIX A

~ 'DATA FORMS

_Page Al2



W,

o
™
T E L los
<
. L.
<
o o)
=X
ao] 24 Aew sanfea pur sapdues asayy bo papiddta save}y Bejproy
‘ . fu.ge pags | sypnsas |
200 1o 0 1’0o G0 o 1o Y 10 o/ "0 9_ FA iy B RS T
o0 5 99 00t 7 9° 98°0 100 s 3 o' -0 3>
T . u 0z o0t 1 8% 07 £t £8°0 . 01 f} -1-0t I-
- 98%0 3 £'s o 7 1T BS°0 0" 0s* 0 6l 8-1-01 IV 32
(43 - U 0'3 i 7 0 . 5% 6t 6co (17§ 9t 18-1-01 3t
0 1A §t e 79 90 'L 0’1 o Luir 18-1-01 I-
A0 IR 1! 9°9 0oL 7 89 1o 9y o'l 09 68 18-1-01 31
9%°0 X1 LAY 000y 7 652 05°0 0 el 4] {3 {8-1-01 I-1
ee-9) 2popon  Op-0f si-of
1c*0 u 00RE 0°1 . EL'0 10%0 6t 00 {3 18-£1-6 3
| ] r» ot |, B gL' A 64°0 081 " 18-£2-6 I
peeo 4 I g%t 006F [ 8°0 £ - 0°) 08S I3 18-£1-6 3
8£°0 W Lt 000y it (L T N vl 038 88 19-£1-¢ BT
61°o (74 N N & | 006 £9 86°0 LA 99°0 009, 43 19-£2-6 (VI 3-1
Be*d w Lol 003t 9 £ (¥4 o0 009 90 19-£1-6 B
oL J¢t S o L 9% 0092 .ol £5°0 0'S L't . 08 guon 10-t0-4 I-l
je-~ar gre-b &1~ _ r-of
- Tl M1 008 . -1 2E. - 2% '10°9 S % T8 18-11-% I 32
€0 7T e =80 0ME 4 0T T2 £0°9 2 o | A 9-11-6 3
60 T eg3 78l 0k 5 0 7 130 -9° (e L ol 76 18-11-4 -
©S5°3¢0 T el 7 ¥ lB 00 7 1 7 e 10°0 €y £ 7 68 1-L1-4 S 4
%o Tl 719 00 7 % 7 19% 1) 60 L oot T8 18-11-6- -
Ho 780y o U -0y T Y 7 WO 20°0 By £ 16 T u 18-11-% 3
60 7 s0L 7481 oy T NN - €l 1l "99%0 L oS} 71 18-11-4 Il
et Be:b 40-9 (-9
. SHpjovayy papderg .
wil | N1l NeYINS ¢ IFINS 4 Ageydsond  yey0 ejuovny m oI aneq at A

*ONI ‘*SILVIDOSSY TYDluia IVNY ADATHHWYD

1en1s A1 iYL -

.
s ———



. _ . : uentya | sadad e
L ' . b . O 2 111 G K & T A5
SR S N ST JUeNTIUY  SJNIZ

. . : *Apnas anoybnoayyl aajemaysesm ssoaooad ATuo pe3z.aojoven :ﬂb#.

! ...,“.”.mws..cn vjop U T () *IUDUIINSUIW Lg-TZ~6 19]1J¢ Aaqem punoab wcooue..- em.._ﬂ. vuu"nuOuOuMW uuuzhm..w_.
I x *JuauidINSESIN Lg~-TZ~G I93J€ IdjemM punoa uadied- ‘20306 ST-ULT:
abrgs ot © e T T TS T
) ...“u.. . i bt
CElieger et et's | ve's  60t9 . oL | 9eL 90w ISLUa a5

i) 80%L SL°9 TL°9 ¥L°9 96°9 0z 6 gy°e - LS°8 4 3 A

o K ¥O°L .. T19°9 booL.  9L°L 1€°6 | - ==, 68°0 ¥9°6 ." L,

Elairree ¥o°9 9t*9 | LiL——"50TLy 0576 LS°8 09°g $L°6 A
By i TR ze°9 | %wr L €EL°L  -Gb'6 18°8 ©  z8°8 9L G % e

«96° 05°9 ¥S°L  vO°L -88°8 - 29°9 89°8 OV 6 A
. € L. SE*9 gr°L 9L L 00°6 ze's-  08°® $5°6 . :
.- 90°L 8c°9 po°L T 89°L 01°6 AL z5°8 09°6.°|  LB-6Z~6 <q.;

> - 61°9 6v°L.  89°L PI%6 26°89 68°8 wee| . Le-az-6¢ .|;
Y 6€°9 08°L’,- ZB°L - €ET1°6 60°6 L6°8. 9L°6 =, |. .L8-LZ-6 .

e B 2 4L 69°L z0°8 - -¥I'6 16°8 96°9 28°6 -, | L8-92-6"..

Aol B 4 337 08°9- Lz*9 09°L. OL°L O 9T°6 89°8. . 9L°8 €9°6 .|  LO-SZ-6 °
R ) 47 €0°L - 819 Z9°L° T L6°L LI°6 ov°8 r's ¥8°6 .| - LB-¥Z-6

T ovocL 6L°9 Vb9 oL°L - 8°L 02’6 €z e cco €9°6-%|. -L8~C2Z~6

=] oeesL 60°L". 9¥°9 Sh°L 9S°L - . TF*6 L6°L 10°8 - 6L°6 | .L8-TT-6"

| TetL-  so°L ¥e*9 €E°L. 06°9  6Z°9 Le'L 00t 09°9 :1]. 'L8=TL~6""

T @ 7T ¥6*9  16°9  LT*9 €I°L"  U6°9 92°95 {::iLE-6T~6 |

=l 6oL 28°9. ¢ Z1°9 VI°L: zTo°L . SU°9 'L ey ST°9.+4] " iLU-01-6: -

RIS (Bl 1 1A 69°9:. €L°9 €0°L . '69°'9  ,IT°9 00°L . L9°9 S0°9 53| .1iL8-L1~6;}
L] BV ) o 68°9% . ¥1°9 Lo°L - -SL°9 L ZT'9 16°9 8L*9 0Z°9'%: |4 L8=-91~6. .
R A7 AL "L  , . L1'9 9T°L  "¥6°9 z1°9 g0°L 26°9 ze 9 ldlll Le-51-6
s B 14 26°9.5. 90°9. | oer : 16°9 10°9 269 99°9 129 il | i%iL0=-bT-6
wrl.otte 68°9. ' :¥b°9 or°L: - oL "91°9. ot L 299 82°9 117 LU=T1=6.
443, . I0U dNI 431’ ou NI -434 ¢
, LD . T-UL Y
- nd C

. AGALS . ALTTIGVINGUL XHIAV ZILL UOd viva
IR . o T @AV L

.". W %
T B

P LI A




. n.. '

.4.5'5.

.

.Hﬁ_ru.m Eﬂnn—‘hﬁz& %N.E_E AnL ¥od VNG H:F—..tﬁmgh

* N 419V

. EM »\h\ a _ ) . . ..._ neu . oY .... ;... ...:
“ Ry . mmmoam& . u:o-.nuuﬂur . -h.mudmfn
R Lo .. . L1 Z030W0HD  STDM M e
Poogs . " u:o.-ﬂucmo ...mznﬂ t.m
R . ‘ ot .hvzun uno__m..o...:u JIILMIISEM ‘ssaooad Atuo pag.aojoway’): .E.u& mn.q_
A .u:v...ou:muv.: L8-1Z~6 I@3je aajes punoab Juddaad G*°7.paj.Joj0ed unuzh;.
b *juawdanseau hauamnn uoumm Iaqen cc:oua u:ouuo& m., cou.ho“—u.mo"m $T-uL ik
|, . . . : " - S X N =R
b :
_ ;m.hho.pn - §°9¢ 114 0°LT 0°LE 0°6T 0°TIE . Q°LE, .. 0°0Z,5|"-L8=-9-01::
© o)L S8BT G°9¢ : S°LT 0°62. 0°LE 0°02 0°2¢° SeLE T 01T Y unhann-eﬂﬂw
N Bl 0°9¢ - Legt | -- - 0°9¢ 16T 0°IC:  Z°LE -1 6THY| gt LB=¥-0T
“1.2°6C  ° T°SE. €' €T 862 S°S¢ 8°22 B°6Z G°LE _m.nnam 2 LB=€=0T
: S°0C. 0°9¢ 0°TL 0°0€ §°9¢ - 0°1Z 0°gE T 0°BE. - 0°ZZ ;- 18=-2=0T
o°Le 0°0€ 0°LE 0°€Z 0°ze - 0°LE  0°€zi.|.:Le-1-01”
S°9t 1 R € S*LE 0°¥Z 0°t¢g . 0°8C 0°SZ..|. LB-0E~6 :
0°9¢ 0°1C 0°LE . 0°SZ 0'ce  0°LE. 0°SZ" | . LB=6Z=6 .{iuy
5°sg . 0°1¢ . 0°LC .- 0°9Z 0°€C 0°LE §°SzZ-¢. ..n.-aa-a.w 1
0°9¢ 0°1¢ 0°Le - -0°¢e 0°€f - S'LE  0°€Z: | . LB-LT-6 . |
0°LE - -0°0€ 0°9¢ . '§°CC 0°ct 0°LE ;. 0°€Z% | LB-9T~6-- ﬁn.,.e.
. 0°8L 0°TE - 0°LE 0°tz D'EC - 0°8C .. 0°€T.'|! LB-ST-6 |LINE
- 0%LE . 0°0¢ 0°9¢€ - G°EZ 0°0€ . .- 0°GC - .. O°¥WZT %[ na-qwua et
| 0°0€ " . 0°9¢ - §°TT 0°1E . 0°8C - §°TW:»a o P
O B AR O SR €4 0°ZC - 0°LC U.. QYT
S m.mn N v omet L GOLE R T e o
Ak o.au LLE .0 §°9T 2°0t T - 0°BE T §°ST:t
, - 0°LE 6°92 0°¢€ §°LE ., S°LL..
G 2t 0°8B¢€ 0°SZ 0°2c G°LC - 0°9Z
0°c€E 0°8¢€ S°6Z 0°€EE - §°9¢€ 0°92Z ;:
0'¥E - O°0F 0°92 0°cE 0°LE - 0°9Z¥:
0°2¢ . o0°8¢ K3 74 6°z¢  S8°%C . O°SE.Y
“ 0°ZE.-. 0°LE - 0°9Z S°CC. 0°8¢€ 0°9Z-
wal aad 2od aNI a1a LU ‘ANt | - daa 2o 4NI:
b . A - I Z-8L . T-UL .o
, Do FUNIVUAIWAL

.u. ~.

- . »
NET IS q......,.n R



.- - g,

#
H

- - . e i ee e e o . e o ’ - ’ . * Sl . Nuiy e Fumv - e
= RUPRAE JES AT - .:';‘_'.f.‘-':'—-'-'-— T ::q*;‘:;:.r:su-,.-m..w,-,.:‘t“;.:r.*'—'—--‘-“.‘.‘-‘v?.:w .’.-?g“f-‘f;-“
TR | ope fus y ' 3] =TT <]
. - . = e Y-
- . ate (N 14
. . I Qs F e
Tt Wity
bl £ Y
- ™ l;
- = ¥, .
-3 N
A
v, 3 o

o
i

Qthmquqqqfhhvwﬁahwon
¢ » » & 9 2
ﬂﬂlﬂmvmvcﬂﬂﬁﬂﬂﬂﬂﬂcﬂcﬂ.ﬂcﬂ- !

CTR
CT

R

. . e
. N %ﬂﬁ
- Vo e e N L i gt
- . . i .
B Nmmvﬁvltmnnvvhwanauﬁwnﬂm SR, e
E = " s o o @ | B | . » " ¢ s 0 8 8 8 & @ § is ‘,‘.._ Lo
- QQOGOQM_ﬂﬁOQOOHGQﬁQNﬁﬁOﬁ ﬁgﬁgat
: - ::'-‘l-:g ’
& _ — 2 T
) o3 . “u e .. p ‘gu_'n
-1 P nvﬂemlhlwﬂﬁﬂnnvvﬂnnﬂlﬂﬂa 403 . .l
‘o Lz, " & o @ 1 * 2 0 0 0 [ Rl I 7. T
‘B = MO o cecceaaeaccﬂ coﬁ faa-4ﬂ
L . °
] = ' . },. SAN -
= 2 2 : ' 3;3 '
Fx adl BN ' by ' N
&1 g g VYOO N T T METPTOANTEAN NN @
.E E ~ | = m@NNHv'?NOOQQQQGQQQﬁQOQ aéé
™ S > -
w8 |8 aug
L 453
«C 08 5 | <N fnbnvmwlﬁﬂnhwvhvnnwcvﬂﬂ Py ’
. 5‘8 . = - L T T TR S T T T N T N Y I = B
. . =2 o= cococoo-ﬁﬂoccﬁeﬁcdcﬂﬂcc -mg$u2
. < 8 : .."_‘ . e oy - d . e MO - -
g g g3y
5. |8 .- 343
5 <N CONVITTN | SN NEMONE SN O™ gu'
. [ e s e e s s nl 8 8 8 8 e s s 0 0 s s .0 0 8 .o =0
. g- &=l NNCOOmYT CO00OCCROCOmOmD ggg
= ' ‘ ‘ o - e
Q. - 0
: - . e - a0
. q - o .o e . ' 558 -
,3, i g N@OﬁNHMQ@N@F'@ﬁN@h'ﬂ'Nm ;53§‘
L ] [ ] [ ]
8 E = vmﬁﬂnmNﬂvﬂccwoﬁﬁcnmnvww ’ggg
7 . a ] -
- ey :
a . =
n "o o .
- . B ﬁdomv'alaNWbﬂﬂﬁh'mmNmaﬂ L] .
- . s & & & @ ]
, = Nt EO OO OﬂOQONﬁdQﬁﬁNQQO uyyu-
. . : NETE R TR
. c 9
— ——:33333
L T ol o sl r i rd r i r i o e > L S nl ol ’Wgnuu
OO0 EODEROD® RY X X B-¥
. N - Y- 117
. . NOUOCONONMTOWUMRDODNG MNP WY v e
. et et = NN NN L )Tt S -
- T-- Y- - oo o K
. ammmmmaaamaaammamﬂﬂﬁﬁﬁ o s =
. &.8335 E
Bt B -
| s

53393335



[ .' .A. .p-i-..d-\— Lo
$2ey

.'- ox-x TAREY
SrE e J i R uLof e 5..1..

Yon .o
e ratar ‘:: " ':; w‘1
7 - 1. - L]
L & y '.'.-; f!"
RARTE ¢
Fhass
- £ H

-.l*

g 2E .‘:‘;f"'{.f’.‘f'-‘.'.
':,"s‘.: by Sgh g

R o1 e Jl A

b R X L
- ke

. - ...“ ..:".:.. S . ;1 ‘- . ..e,.. ‘., ,.. .. _. . e ."‘;.?;

ST e T I DISSOLVED OXYGEN e SLUDGe SETTLING.Q' =

_ e Tt | UPTAKE RATE ( mg/l/min) :':;_:_.‘,._.:;_ﬂ { ml/min) ST B

Cemie bR ' 1ok

* o - JTR=1% 'I'R-Z B CIR < | ., ‘TR:I";".?‘.'"Z":-_‘I'R-z " T CTR . j‘i"f:;

. . . ‘..'.' Mokt i Wy -_ . - ‘0..-.: FR 3..":»._.- T hhE . --:-.“.:... _-_:__ .. ..'_:::

- . : - ...-.--. . 2 g- e -\-t-. T A L L

9-11-87 “0. 55 - s f . N

$=14-87 -
9-15-87

0 . .. .
0 0.69. | == i ;e it ae
0

9-16-87 | o0
0
0
0

5 0.55

S~ ."0.64 . . :

5.0 0.72 q_ esrogy e Tee T e
0 0-! 0.73 . -1.80 2033 . . 1.73 ot
2 0.79

9 0.45

| s-17-87 0.76 . | "1.67 " 2.07 - . 2.27 | i

. §-18-87 " | ©0.63 7| “1.20 _ ¢ " 2.10 ‘«'z.zo k2
§=15-57 .45 &3z 0.62 30. o&> 29.3% _29.3@ o

§9-20-87 - Tagesl LT L Ta s M
§-21-87 | == -- -- 0.63 ' 0.96 - 1.07 | -
§-22-87 0.76 0.76 0.74 | 0.83 0.70 0.86
$-23-87 1,32 1.52 0.91 0.50  0.77  1.47. -
9-24-87 1.7  1.58°  0.83 | "0.87  0.s0  1.83'|.
9-25-87 1.54 - 1.57 0.86 0.97 1.13 1.80°
9-25-87 | .1.02 . 1.30  0.75 | --- - TiI7 . "L
o §-27-87 | 1.24 . 1.48 . 0.80 0.57 . 0.63 1.73
: +§-28-87 | 1.08 - 1.37 - 0.73 0.80 1.17 . -2.73
A/ -} g-29-87° |-0.92. .1.44-. .-0.80 | 0.30.. . 0.60 - 1.40
5:30-87 | 1.32° . 1.40° . 0.71 | T2:30% - .0.77 - 0.43
10-1-87 | 0.76 ° ~0.88 . 0.82 | 0.73°  1.33 _ "3.00
10-2-87 | 0.82 1.29  0.80 |. == =27 Tllw
. 10-3-87 | 1.06.  1.14_". 0.98 Ce . .em - ma,
©10-4-87 . | 0.64 - . 1.047. 0.96 - e . eel
10-5-87 | 0.42°  ©0.85 . 0.74 0.15 ° . 0.66  0.90
- 10-6-87 0.76 . 1.38 - 0.35 0.43) - 0.80. - 1.33.} -

'I'R-l:' Reaétor fed 5 percent g:cund water ezter 9-21-87_
measurement. . , :

TR=-2t Reacter fed 2.5 percent qrcund water ef.t:e' -21-87
meesu:ement. " C ‘

H - .
CTR: P.ea.c‘.:cr £ed cnly process wastewater thrcughcut study. L .
l-.—f-f‘..".'.‘;t:*t.:';,:.'-'s-,.-'.'.','i"._—'..‘ r;{ ;_.- ..,_.- -'-—--'~ et El e --.'-.-'-.7"3“-'--:3-1‘

. PRATT
] -..:.__.-. .‘-_ 1 %

® OU-‘H-I“" M:' rtw(dt‘ cn QVI'h Qﬂ,( 2') .. T ‘, . - S RN - -...:.

e s o
FR ., .
2w - :
LR AN P -t
;-‘-_‘-w.'-- -:'_f R
-t a3 - - " N .
- . - AT - on
o’_’j'” - . 0‘55' ' --:_:._.:.
e m38. N o
P . po B et
PR Y .|,-..u-: L ?.'.




—— sk -

e e brctme . w

19 @4 My A Ty ST 8 i a3 W - S SE——
. . *

"1 u.u?.u\

[} * ) . ' |
.. . . . ﬂ.......-.- u..

- - .‘. -

. M!:.: 2N
.h_x.un u..a:u:o.:_u ...3-3333 ssodoxd hn-.o [ o...u-os.mu...“.—

. P L . .u..oluusnu!- 18-77-6 393j= 38jwa punaaB Juedzed g°z peJ 1030vey HIT-Y
. . . o . ‘suswaInswow sg-7Z-6 J93Je Jejea -...:P.u u.-oo.-!— S pe) uo.-oncn 1y
i s o, . » . o "#.ﬂnnvr
{3 ‘ot n | res ra o opr | - -- - .- - 18=0-01 % ._
. A R R
o . T - la a |t 8 ..h.B.n.Sz
vy ! . L ) . . mt r“-.ﬁ.. t
i . 6 14 £ 6. oz’ | -- - R .- ; Bm.ué
. 4 - . . .. * \ ) : .m. uqno._—-..-. .—4
-— - -~ - == -~ |eoz cve |psr rot ..“ :.o..,.nz
s . . . .. - - ’ Cos - n_.u- 2
M poc  pse | cos | ot pev., |. 9z er ] Y B . n-..uma...
... L . \, . .. . wﬂn&:@.
L6 12 . .. 09 <ol 41 - 69 -- -- -- lew .nn..qn-o ]
- e -- - e - et ot | D cu
pec oL reor | oy - w06 et | - = | - e
-- ,..-.. - . e PR Y A 4 0z - .6 ;i K
- .8 v |~ TS (7] -- - - .. 5
Q- .. W.m o : ! L0 1Ky
- L - feoe - - - - o 1 c 1z . — . L
Lo e Upgp | e gpel  PoLt e e Tee
-- - - -- - |« ez | o £ ....B...:..a ?
P . . t .-ﬁ.ﬂa.. |
. o 243 ant | asm awr | .am ¢
¥l CT-¥L I-HL WO - T-HL T-ML ..I . i
. : . . Hio Z-ul 1-4
(1/%%) sartos aaandasns | (1/8) SOITOS ORANISOS (1/%m) SQr10S GRANALSAS “TVIOL -
FTLVIOA __88._ aaIxIy - HondIT aAXTH e

Col AGRIS ALTTIAVIVAL

u“\

‘, LAY 8N ¥od
R L L g mIEvA




DY Aot R el Ael R
R § ) . .h_..:n Inoyduos]y 3ajusajsen ssedosd Ljuo paj aojaeey 1Y
. I ) : L. CWWDINSHOM [(-ZZ-6 SVIJu I9Tea punoad Juedaed CoT paJ aojomey . 1T

- 8 . ~ “sjunwpansuom [g-7Z-G A03Ie aajun (meedd ueou.-!- ¢ po) H0y ‘o)

49

o

<O

L)

- o=
n L]
o
: _
o | : - - | & e\w
A1 7}.\ porst o 0% | bo..u\ - -| 7 - : \ |
_wv \f ey —_— - - g0l Q_...u\ gog ' gollgo8 @92 ‘ma\«\h

- .Wll y - o o b celoL o 1 - ‘ . 4

rr e g el - o¥E 08 e 90 geep . qol g - 9| L \k
| | | | 1. - = .ya\n\h

I P RN A _
o o = - |gess QoW Bofr 7oy L o

. - - |- = |eas o7 | e or| L/
— . _ - e .
: o | agw o awr | asw anr | aam 0 awr
HL Z-uL - T-uL | wo z-uL 1-HL L - :
: TR 1 -l -1l .
- (1/%w) SqTI0S QIANAISNS (1/3w) sSarios aiauadsns ~ 0 (1/3) saI0s d3aN3JSAS “IVI0L .
A'1ITLVIOA HONDYT QAXIH Ho0HT1'l GAXiu .

AGRLS ALVITUVLVAN 'v AV HIlL -_o.m VIVG SAIT0S GHINAISNS v

c....h\L - . q A'HIVYL .
Q&\\ LAl ANy Lrr 8 22l ter~ .., Y A T4 \U\ﬁ\-\&.ﬁ.ﬂ\)



- S oy
- - (1) o
- - - - - - a3y
2?.-8
- Y K7 74 N - = _ _ - - . .
iy - - S I
Yisrap?r 1 ¥R/ —_ - - - - - _ - - ey
_ . - - - (1/%) 000
: : - AN
, . .o vi-44 - = .
dsg S8 29 |48 L& @6 he B DU |rr 0 1 .“.“H
817 Jl =frd wxi.\u. ob L el N\wm\...\.ﬂ\ B4 / o / - - :?.:.._8
. . L s | _ - n
dsr pzpe Mt 1 21 1€1 [SC g€ ISC 08 bl DF §oe (= ~
S0t pppt 2/Pf Wor CE11 TSEL K05t gor pEor feig oL 0EE 4 - =T (1% Yo
u.—b. - -4 ny -un - By - z-Et I-ML R -5 . 1-m n t-n -
L&-8-b L& -€ -} LR-r-4 LB 16 L8 -be-8

”»

*aejenuyren syaaead Ljue pe] eaen sse el (1Y

‘wid g*| vy ssaf ssaa suoprzajuadney usllne 12._..-.1 (Mg (1" eEnudeq po

13339 -
u .

R

WMATISS ongey

u..u:,-.u ALTIAYLYZNL YRIAY Ut 804 ¥Lva 00D ony Saog
‘9 Kyl

$8N01| UT-XALAY .

“ AR303839

32°



L4

038L0

samensysen ssa303d Ljus pe) vien -soﬁ.ﬂo- uv

swedd g ueny nuu- 2138 FuL] Rl JUIIN0D ._onn-o prAjOSE[P -.._- e :-lo!u o-ﬂﬂ—ua- .

— | — ., - .l \ - SRADMEN
. - (1) e
— e — — - Q3A0HIN
- (1/34) G0
~ - - - — - - namiia
_ (1/%«) Goo
. | JGTLNI
- - - - . - (T/ie) a0d .
o b8 lse s oga| &snﬁ*
Sor €9 Ler PEr SN 99 ..:hugunx
‘ c . y B
i e i h9E r8€ oL | W
. . . C Nl
tLE1 ELEL pCHl VU £EC1 PN | W
B T IR 2T R & 1 TR 20 T S B | 'TE I S TR T )
LR~0l-b L8-5-4

)

EE..;. ALIIIQVAVANL XALAY ZUL ¥04 YIva UaD aav Saod
"9 TV

d8noy UT~XALAV

19“




)

= =
[ 8 8
(4P o
-3n3eneisen sses0ad L[we poj sren siohoses iy Lo J
(gl ] o )
swdld g*| uey SEI{ e18a SUOEITITUAIU0D uellne pealossip (VU] IR senuaeq peffRjiss M o
_ .« <x
=SS T
. Bﬂ”ﬂlﬂﬂnjlﬂﬂlmlﬂozllu
- - - - - - - - - 114 9¥ 7 o oT ]! TRAOKIY
_. {X) 000
- . - - - - - - - €€ 9 oy 0zl Iy s¢ a3oMIN -
. | | (1/%) 0w
. . " . - . - - . Lot o ren o 16 nmmv 1M
) H r H [ (1/%w) a0
- - - . - - - - - lem rom et g Let £t s
(1/%) a0
te (13 7] 14 € s . ¥ 9 e 9t w ”° ot o
. . (2) Saon
o rs 16 90t ¢ et % € " z6 o1zl v el 66 eI
(1/%=) Sqou
o1 ot GO (@ su gt e (Y Cos rs @@ Cse [y (or ]
| s st Lot fenn L1 (&< o ¥ys1 ¢ et Fevv [ est oot ren e P ant
£ h@ ) .ﬂ“ r (1/%) “eon
Wiy z-ML  1-¥L Mo z-mr 1-mi #19  z-mL t-uL w  -w . 1-m a3 zewt  temy |
w-oare w-9 -6  TW-Si-6 w-vi-% w-n:

AGNLS ALITISYIVINL XIAY FHL ¥O4 ViVQ 007 aNY Saow
‘9 TNYVL

+ Y utT-YXdaLAv

32



NI
i

[ 4

o

*asjenaisen Ssed0ad 1wo pe) ezin s1e32ee1 (1Y .ﬂlm.-uet

sudd g°] UPYY SSP] S1BA SuO|INIILIINCD Halixo paafoss|p (R[] (L® ssnadeq pejemiise wifE) o
(o

Iy " « - - - - - - $$ z- 3 ﬁwma.
. o (2) o0
(1 Ils 0 - - - - - - 9% z- st aaaonan
T (1/%=) god
Lot L Lol - - - - - - B T * ar INANada
ren , , , : QH-' © {1ie) o0
I @ Lotr _rest - - - - - - (T2 SR T SO { ANGTVARL
0L | , , (1/3») a0
9% €8 W] % n 171 ' SR 7 " - . - © QEAOHAY
_ - | _ (x) Saou
L11 SN (3 o1 11 1 13 oI = 86 YO - - - . GAAONEN
a o Pt T (1/%s) r.acn
ret (@ ot | [ e (e [w (e et - - . LG
v ot [oon {1 AHv [ ot 14 s et - - - ANZYUNE
A. S 1f r att d r ” ) (1/%e) Som
MO T 1-uL i» e t-m CTL RN 2T S BT wr  z-w -l
WG w-ir-6 W-et-6 e-a-6
. . . L

L i g

AGALS ALLTIGVIVERL XAJAV HiL NOd VIVQ 00O OGNV Saod
. {(penwjjuoa) ‘9 FIAVL .

p,MV1 UT-XZIAV

AR3038L2

2



3 | | Y. _ ) .

. . - . saejensyven sssausd Ljuwe pe) Je)devy ot
. _ : : 30388 punesl yweazed g pervIerdvey ™

D«Q RR i . , ’ 20790 puncaB Jvedsed g pej-peraewy o

\ fan) ™
(sp] ac

=Y

*wdd g*] UE) SS9 ®15A SU0|INIIuIIN0D welixo peaTesTip [PEl) ([T Smease vm.ﬂl-uqo .
D

L BT oot - - - 6zt €92 vz - - - - - - aEaoHY
. . : (1/%=) a0d
T¢6 7R -1EWD - - - - pec L ooze fov - - - . - - Jwemuan
L . ‘ (1/%™) a0
=t -Js6 -1 L8 - - - £o91  resor [ESSD - - - - - - INamuaNg
| . . tigl . (1/%) e
o8 1 ot - e 9 ce 9 i 69 " 6 oL " ot ot aRAONIY
- o (2) Save
et Wy ov gty ootc sy 601 -t en 6ot  os1 2SI (TR 7 I L]
: - . ’ (t/%) Saca
prz Lo post Lot pwom poost | ~GD fu69 puey | [z s e re oree GO | 4
LYSU pvort [woos | ~€vt  [OIS 599 [T oY peiz CN T II @D o gt s ant
. st ple ”
CTE S 28 TR 1 ¥ - -m TR 2R R Y w am N By zemt - 1-ML
w- [ 3 W -9 -6 w-sT-6 .- -6
J001S ALTIINVIVENL YZIAY AL NOL VLVG 00D awy Soon
(ponujIuod) *9 FHIVL

Aoy = f; . - .nOY UT-XZTIAY .o

30



em:w._. UT=XALAV

.o - Q . . o ) h
. . P o . *asjeneisen ssedozd Ljue pe) sordeay Y| ov)
" oo o ’ *a03en puncal usdapd g°T pe) 2e)puey 1T P
. ‘. canjeh punesd Jwsdasd g paj b¢u¢t-u 15-1 ™
S : _ __ nO #50 O
sudd g*[ usyy ssaf sasa sysipeue Bujnp suo]IeIIuadved ueBine postessop [suj] [[¥ ssasdaq peleg[}se anjw,
o ., ) o™
- - - o€ oy NC. - - " - . - - - <z GIACMAE
. - o (X) v
- - - - . - e sST - - - - - - GAADHAY
| (1/3=) go0
- - . - . - W ook ok - - - - - - varua
_ (1/3=) o
- - - - - - stz (D 0% - - - - - - LHANLaNT
SEN . : o (1/8=) o
o 69 L 74 02 69 | &S $9 . 1] 09 u " s u GZAONIY
| ._E .....: s oW uc o us %ol 05 sos (1 . ost. 062 .. 10§ €1 e o n:nﬂ
3 ?8. ...,:.M ‘o H.._ﬂ ?8. ] Teet Cost fusot | Ler rewst Cotsi | oz Luset et -
065 .S_n Coo1 ros [on ur cozs [oof ) rut (Cowy p 0L 6t [ 86 [cer
b. [ ﬁ { n cut(d | poot frest [ g .aﬁ__ms.
ostT i ‘ .
wo "t ozewt 1-ML VL S 257 N 11 w ok -u LI S T e LTI S
-9 -0 TS -oi . C w-1-01 in-o-6¢
Yoa oo : .
AGALS ALTIISVAVIAL XAIAV UL ¥O2 YAVD GOD OGNV SQ0d
) (ponujiuor) *9 TVL .

2%



',--_.- 2 SAMPLES ANALYZED BY mrzzx T g
2 _(goncenq;ations are in mg/l) ‘;u:qz;:u

i'-é
'l

- :
,,-'-:;'.A-....'..' a-'- -.8- A .., et PR I WA

!:;"‘:1‘“.. ..1""= e mem "‘..".-'--'_..:. TR=2. . " CIR ?-':" - ‘.-' -
.‘. IN?‘.:';-. : ..m

TR-ls

TR-Z{
' CTR:'

INT:
EF?: .

o.«wal-"
_,o—:aqj.
&J ) o-otJ
el g
.:2.7 9‘3—43 J
3-3*’ oSl

0.15

0.06J o0y 0, .J..‘-"
96 . - 0N 7 a—.%'r

' .OJJ' 2.
g—&ﬂ 0+22 y Ui

02
- BDL ° u"

“padd .o o
pgdd i

4:,

013 . o
&4Y 2w
0'0!”

£—Z‘é’ :;..;,,q_g,w 0.5
'. @,zp i\l

EE LY

co'fﬂa J
n, 743
- 47

9. 294 -

Q:35v
e8|

AR

9. e}

Rc‘ld J
J
0 Z?J

B_g:éJ

883y
etz
R
455

o.g?\7-

, 3'3’ J

,gJ?J'

RN

e+23
2.0
-0 ;6 7w

afetr]

..p 2 ; ‘
-99-.'3-}"] 8.'—5-1‘] .sﬂ-rol .‘MJ _rﬂ-eaes J

-1 83 ? L J :

_Reactor fed S pe:cent ground wate: atte: 9 22 87
measuremsnt. -

Reactor fed 2.5 percent ground water azte'
measurement. .

Reactor fad only process wastewater throughout s.udy.
Influent , .
E£ffluent . .

9~22-87

- n—— - . ———— 5 e Se—— r—— -



s

T fvd

by .l
- 2oy 2, u-v*-'

‘L*

N2TE

T :,_.. tf"-

m‘:-‘iev-

»££ {

Gm -?" i ',

f-—n Erea s e

i BTA e .h.l\
ZINC CeNCENTRATIONS FOR TEE AVIZX rw_.:msn.zw’ smw
; SAMPLES ANALYZED BY AVTEX.

U T T (cGnqentrations are in mg/l) ' R
o b wens, LI a5 - h’ - *.-:...
-. ‘o o | e
: =i osny oo ug], . -
7/:/!7 M? 9 o0 J 1683 oo uI -0,33J]
/!\7 00w 047 oo uy| 0,289 008 3
My o T o
¥ : '
"TR-13 Rcactcr fed S pe:cent ;'rcu.d wa.te" o..fte" 9-22 87 ' B
- . measurement,
TR-2: Reactor fed 2.5 pe-ceut gzcund water a:ze- §-22-87 v
| measurezent,
CIR: PReactcor fed cnly precess wastewater throughout study. :
INT: Influent . e s
ETT: £Lfluent . :
: P . 0, P
\_ RRSQ38156 .



ATTACHMENT B

ORGANIC DATA VALIDATION

AR303847



2568A RIVA ROAD
SUITE 300 _
ANNAPOLIS, MD 21401
PHONE: 301-266-5887

Page Bl

DATE: . V-June 8 ’ 1988 I
SUBJECT: Organic Data Validation
. Site: Avtex Fibers, Inc.,'

FROM: Ivan B. DeLoatch 444
Organic Data Reviewer

TO: Diana Baldi R .
ESAT Deputy Project otticer

TERU: Gail E. DeRuzzo .5
ESAT Team Manager

overview N

The set ot samples contained twenty-four (24) water samples. all
samples were analyzed solely for ‘carbon disulfide (CS,) according to
the Contract Laboratory Program (CLP) protocols. The analyses -

were performed by the Cambridge Analytical Association (CARA).

The samples were collected on three (3) dates at six (6) selected
locations (three influents and three effluents). Included in the
data set were .a field duplicate and trip blank for each day that
samples were collected. Because the same sample numbers were used
on each collection date, the sample appended with the sampling date
shall be referenced in this report.

MAJOR PROBLEMS:

© The following samples were reported with concentrations that
had exceeded the linear range of the detector:

TR2-I (09/17/87) ., . . TR1-I (09/23/87)
 CTR-I (09/17/87) .. TR2-I (09/23/87)

These results have been qualified "J", estimated. These samples
were rerun, but several days beycnd their holding times.

This reanalysis data is considered invalid and is not

being used in the reviewer reported concentrations.

© The concentrations of carbon disulfide (cs ) for sanples CTR-I
(09/23/87) and CTR-E (05/23/87) were incorrectly calculated as
reported on page B7 in Appendix B. The corrected values are
reported in the reviewers report on page B5 in Appendix A.

AR3038L8
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MINOR PROBLENMS

o The system performance calibration compound (SPcC), chloro-
methane, had an average response factor (RF) less than 0.300
in all initial calibrations. In addition, the percent
relative standard deviation (IRSD) for vinyl chloride (CCC) in
the initial calibration standard of 10/09/87 was greater than
thirty percent (>30%).

Paga B2

© The response factor (RF) of the SPCC, chlorcmethane, was Jless
than 0.300 in the following continuing calibration standards:

10/01/87 (12:24) 10/09/87 (09:50)
10/01/87 (14:10) 10/10/87 (18:24)
10/02/87 (13:16) 10/20/87 (08:59)

In addition, the following continuing calibration standards
had percent difference (iD) values for the calibration check
compound (CCC), vinyl chloride, that were greater than
twenty-five percent (>25%): 09/25/87 (12:09), 10/09/87
(09:50), and 10/10/87 (18:49).

QALQQ Comments

© There werae no reported compounds found in the method blanks.
Therefore no carbon disulfide interferences were present.

o Sample CTR-E (09/23/87) had one (1) surrogate recovery below
the quality control limits. Because of this, the concentra-
tion of carbon disulfide is gqualified "J" for estimated.

o Four (4) out of thirty (30) of the percent recoveries in the
volatile matrix spike/matrix spike duplicate (MS/MSD) analyses
were out of the advisory limits,

© Two (2) out of fifteen (15) of the relative percent
differences (RPD) were out of the advisory limits for the
volatile MS/MSD analyses.

Bample Specifio Commentsy

© The following samples showed no detectable levels of carbon
disultide in all analyses:

TR1-I (09/17/87) CTR-E (09/17/87)
TR1-E (09/17/87) CTR~E (10/01/87)
TR2-E (09/23/87) | AR303849
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© Reviewer reported results for the following samples are based
on quantitions from a single analysis.

Page B3

TR2-E (09/23/87) TR1~E (10/01/87)
CTR-I (09/23/87) TR2-I (10/01/87)
CTR-E (09/23/87) CTR-I (10/01/87)

TR1-I (10/01/87)

0 Reviewer reported results for the following samples are
based on the best data from analyses performed within holding
times. These samples were analyzed as either laboratory or
field replicates.

TR2-I (09/17/87) . TR2-I (09/23/87)
CTR-I (09/17/87) ' TR2-E (10/01/87)
TR1-I (09/23/87)

Reviewer reported results were qualified "J" for these samples
if the resulting quantitation was above the calibrated linear
range.

Kh,j © The reviewer reported result for sample TR1-E (09/23/87) is
tge average of two replicate analyses performed within holding
time.

Notes

o All data as reported by the laboratory and evaluated by the
contract are found in Appendix B.

© All ganmple analyses were reviewed for consistency with the
Contract Laboratory Program (CLP) Statement of Work (SOW)
7/87. Final reviewer reported results were arrived at based on
validity of data according to the Functional Guidelines For
Evaluating Organics Analyses With Modifications For Use Within
Region III.

List of Attachments

1) Appendix A - Reviewer Reported Results
2) Appendix B - Support Documentation
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APPENDIX A
Reviewer Reported Resylts

Page B4
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. : Page 3]
L . CARSCN DISULFIDE DATA FOR TEE .
- AVTEX TREATASILITY STUDY .
. SAMPLES ANALYZED BY CAA
(Cencentrazions ia ug/l) .
-1 -1 ] TRz TR-2 CTR CTR
Influeat Effluent | -Influent Effluent | Influent £fluent
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T3-1: Reaztor fed § pec:
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CIR: Reacsor fed only procass wastewater thooughcus ssudy.
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